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^ OEOTEEF.NICAL REPORT
^ EAST 38th I PROV377ENCE SEWER ;: & P

ANCHORAGE, Ad, :SIsA

A. 7NTR OD€1 C'I'I d?4

Ttns r°uort presents the resultU oi subsuriace esplorations, la'boratory testing and geotecnnicai
1 engineerine studies for the removal and replacement of the sewer line which crosses the or-n field on

the south east corner of ake Otis and a service mad behind Prvldence Iiospita . The putpose of the
fr ld c:.piorations was to define the soil and groundwater conditions for use in the design and
construction for ti:e rcplacem..̂nt of the sewer line. Two borings wesa advanced a: the sita t6 quanti*y
and auaiify the insitu saiJ conditions. Soil samples recovered from the borings were retumed to our
laborato^ry• for visual classification and material properiv testing. included in this report are a
descriotior. of tiz site and project, subsur,'ace ezplarations and laboratory tc.st r_^sults.

fiuthorization to proceed with this work was received verbalJy from Milae Krueger of
Municipality of A.:chorage, Public Wor^ rr^partment. on October 15, Ip43.

R. S?TE AND PROJECT DESCPIP':'It7>\l

T}:e site is a grass parr with a baseball bac:cstoe ir, the northwest c;arner. The sit= had teen
recently surveyed and staked. It appeared that lhe surveyed alignment did not follow a direct line
between the manhole covers. The borings were labelled F-I and P-2. To assess the below ground

9 conditions sampies were retrieved at spi;cifted intervate and genetcation r_sistances wete rccorded.
^ Tne site plan and bore nole lecations are showr. in F'igure 1.

C. FIRIP EXPLS3gAT3ONS

The two borings, designated F-I and F-2, were advancad at the site an the 27th of Ctctober,
1993, to define subsurface conditions. The locations of these Sorinos a:e shown on Fig+are 1.
Detailed iogs of'the borings are presented in Figures 2and 3.

Drilling services for this project wer-- provided hy Discovery I'iritIing of Ancnoraee, Alaska
using a truck mounted CPE 75 drill rig. ': ne,borings were advanced with an 8-3nch outside diameter,
4-IJ4 inch inside diameter hollow-stem auger. An qzperienced engineer fram our firm was present
continuously during drilling to locate thc borings, observe drill action, collect samples, log subsurface
conditions, and moaitor any ground water en:ountered.

The borings for this project were completed to depths of 16.5 feet in depth, for a total drilling
footage of approximately 33 fot-t. As the borings were advanced, samples were recovered at 2.5, 5,
10 and 15 feet. Sampling was conducted using the Modified Penetration Test procedures, Ia this
test, samples were recovored by driving a 2.5-inch I.D. split spoon sampler into the bottom of the
advancing boie wita blows fram a 300-lb. hamner free-falling 30 inches onto the drill rod. The
harrnner was a cliain driven system, in which the harttrner is raised and-released by a chain with a
liftin; clip. The number oi biows reqnind to advance the sampler the final 12 inches is termed the
Modi$ed Penetration Resistance, which was recorded for each sample. These values are shown
graphically on the boring logs adjacent to the sar,iple depth (refer to Figures 2 and 3). The values viv!
a mcasure of the rela*.ive deastty (compactness) or consistency (stiffness) of cohesionless or cohesive
soils, resp=,.ctively. At ths end of driliing, all boriags were backfilled with native cuttings.

SHANNON F WILSON, INC.
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The locations of the borinos were determined by our engineer using a cloth tape. Tne hole
locations, shown in Figures 1 should therefore be considered aptrroximate. The lioies were markeff
with surveying staices.

D. LA$GIiATOIZY TESTING

Laboratory° tests were performed on selected samples recovered from the borings to verify
field ciassiiications and to deiermine tite pertinent behavior characteristics oi 3he typical materials
encountered at the sito. The laboratory testing was formulated with emphasis on determininr the
materials classincatior., maisture and frost characteristics. This data plus estimated strength and
density properties from titc modified penetration test provided info;znation for evaluating
requirements.

A totai of 5 water centent tests were performed on samules frotn the 2 borings. These tests
were conducte,d in accordance with procedures described in ASTM D-2216. The results of the water
content measuramen.ts for sampies tested for grain size arE presented in..Figure 5. All water contents
also appear graphicaliy adjacent to the sample blow counts on the boring logs.

Grain size classification tests for this project consisted of 3 Yne;^hanical sievc analyscs to
coTlIirm the fietd ciassification and to estintate permeahility characteristics and frost snsceptlbility.
These tcats were conducted according to procedures d:scribed in ASTM D-422. T'ae results are
presented in Figure 4.

Prost classifications were dete.^nined based an the results o; the water contants, grainsize
curves and visual identirlcations Results of this wark arc prescnted on the boring logs, Fignres 2
and 3, with the referenca Frost Classifications shect presented on.Ftgure 5:

F. LIMITATIONS

The data presented in this repor, are based on site conditions at the time of our explorations.
Continuity of subsnrface cond'ttions between borings is not implied, and as such care must be takken
during desi=n of the proje.:t.

UnanticipatBflsOil eonditions are commonlv encountered and cannot fully tp determined by
merely taking soil samples or making test borings- Such unexpected conditions frequently rcr-iin:

° that additional expenditures be made to attain a proparly constructed project. Therefoi'e, some
contingency fund is recommended to accommodate such potential ext; a costs-

SHA.NNON & WIL SON. M.

by; t~;eYl°WLLI .

KeiEh F. hdo6ldy P_E.
Sr. Principal Engineer
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GEOTEC1INiCAL REPORT
IVII3TL SUBDiVISION

ANCHORAGE, ALASKA

1.0 INTRODUCTION

This report presents the results of our subsurface explorations, laboratory testing, and

geotechnical eneineering studies for Tract E of the NIHTL Subdivision, located off Lake Otis

Parktvay and Providence Drive, Anchorage, Alaska. The field explorations for this project were

conducted on August 8, 20021. The purpose of this geotechnical study was to explore subsurface

conditions, provide a narrative description of the subsurface conditions encountered, provide

preliulinarv foundation recommendations and evaluate sewer easement limitations. To develop

the criteria for use in the desian, seven soil borings were advanced within the proposed area of

developrnent. Soil samples recovered from the borings were tested in our geotechnical

laboratory. Presented in this report are descriptions of the site and project, subsurface

exploration and laboratory test procedures, and an interpretation of subsurface conditions.

Written authorization to proceed with this work was received in the form of a signed•proposal

from Alison Smith on July 10, 2002. Our work was conducted in general accordance with our

Juiy 5, 2002, proposal.

2.0 SITE AND PROJECT DESCRIPTION

The project area is located near the intersection of Lake Otis Parkw'ay and Providence Drive in

Anchorage, Alaska The property is in Tract E, of the MHTL Subdivision. A vicinity map is

included as Figure 1.

At the time of geotechnical exploratory activities, the lot was undev?ioped except for a baseball

backstop and a utility easement shown on Figure 2. The utility easement includes Street

Maintenance storms drains and Anchorage Water and Wastewater UtiIity (AWWU) sewer lines

that run diagonally across the center and northeastern portion of the site. The utility easement is

40 feet wide and within this easement there are 7 manholes. The west side of the lot had an

access point locked by a gate and padlock. Tne drill rig was able to maneuver around the locked

;ate causing no damage to the eate or surroundings.

JEOTECh;'vICAi-'_2EPORT August 2002
ivPrITL Su[ tiivisioc Page 1
Anchorage, Alaska 32-1-01527
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The edges of the lot bordering the roadways were densely vegetated with laree birch and spruce

trees. The middle re2ion of the lot was also veQetated with tall grasses and occasional willow,

alde:s, and spatce trees scattered th ough out the 1ot. The surface of the lot was relatively flat and

continuous and free of standin.- water. A large fence was present serarating the empty lot from

the McLaughlin Youth Center to the east. Topography maps and field explorations suggest that

the site appears to have been a relatively low lying, marshy area at one time. Nlike Krueger, of

the Nlunicipality of Anchorage, stated that the lot was filled in the early 1930's to accommodate

ball fields and possibly other facilities.

3.0 SUBSURFACE EXPLORATIONS

Subsurface explorations consisted of advancing and sampling seven soil borings, desimated

Borings B-1 through B-7, to characterize the subsurface conditions. The boring locations shown

on Figure 2 and the elevations noted in the boring logs were positioned by an engineer from our

office. Boring locations were measured with a cloth tape and pacing relative to prominent

landmarlcs on-site. The elevations of the borings were estimated from the as-built provided by

AWWU. These locations and elevations should therefore be considered approximate. The

locations of the borings are identified on Figure 2.

The borings were advanced to depths of 16.5 feet below the gt-ound surface (bgs) respectivclv.

Soil samples were collected at 2.5 feet bgs intervals for the first 5 feet bgs, then at 5 foot intervals

thereafter. The soils enconnteied were visuallv classified in the field according to the Unified

Soils Classification System that is presented in Appendix A-1 and later verified through

laboratory analysis. Frost classifications were determined for the soil types based on visual and

laboratory evaluation and are shown with grain size classification results on the boring logs. The

frost classification system is presented in Appendix A-2. Detailed logs of the borings are

presented in Appendices A-3 through A-9.

Shannon & Wilson, Inc. completed a study along the utility easement in November 1993 for the

Municipality of Anchorage Public `A'orks. Two borings were advanced along the utility

easement to a denth of 16.5 1eet, to access the removal and replacemen, of the sewer line

crossine the property. The two bor ngs are inchtded s the site map and also the subsurface

profiles. The report and fizures are attached in Appendix B.

GEOTECHNICAL REPORT Aue:st 2002

TLO 92-64.01 . Page 12
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DOWL Enginecrs prepared a preliminarv subsurface investigation ir, December of 2000. This

report included the results o` 5 borings completed on the southern end of the study area. The

borings completed by DOtidi. Engineers are also included on ou. site s.ap and used for

subsurface profiling to have a better understanding of the project area. A copy of the report

prepared by DO'WL En-c;ineers is included in Appendix C.

Drilling services for this project were provided by Discovery Drilling, of Anchoraee, Alaska,

using a truck-mounted CME-55 drilling rig. The borin-s were advanced with 3'/4-inch inner

diameter (ID), continuous-fli--ht, hollow-stem auger. An experienced engineer from our ofrice

was present continuously during the field worlc to locate the borings, observe drilling operations,

recover soil samples, and log the subsurface conditions encountered in each boring. At the

completion of the borings, tiiey were backftlled using the cuttings removed during the drilling

activity. A piezometer was placed in one of the boring locations to monitor hrture grottnd water

levels.

As the borings were advanced, samples were recovered with a 2-inch outer diameter (OD) split-

spoon sampler using Standard Penetration Test (SPT) Procedures. In this test, samples were

recovered by driving the sampler into the bottom of the advancing hole with blows of a 140-

hammer free faIling 30 inches onto the drilling rod. The number of blows required to advance

the sampler the fnal 12 inches of a total 13-inch penetration is termed the Penetration

Resistance, which was recorded for each sample. These values are shown graphically, on the

boring logs adjacent to the sample depth. The values give a measure of the relative density

(compactness) or consistency (stiffriess) of cohesionless or cohesive soils, respectively.

4.0 LABOR4TORY TESTING

Laboratory tests were perfor-ned on sclect saniples recovered from the borings to confirm our

field classifications and to determine the index properties of the typical materials encountered at

the site. The laboratory testing was formulated with emphasis on detetrninin, the materials

L-aCation pro7erL:°s, in situ water content, and fiost characteristlcs. Th:s d"ata pius estlmated

stren_th and density properties dete.;nined from Standard Penetration tests provided information

used in formulating our recommendations.

GEOTECHNICAL REPORT , Au;ust 2002 13
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Water content tests (32 total) were perfom-ied on samples collected from the borings. Water

content tests were generallv conducted according to procedures described in A,-nercan Society

for Testin; and Materials (ASTM) D-2216. The results of the water content measurements are

presented g aph ca11y on the boring logs in Append x A.

Grain size classification tests (3 total) were conducted to con_F= the field classification of the

soils encountered. The results from these tests were used to evaluate the suitability of excavated

material for reuse as backfill. The gradation testine generaIly followed procedures described in

ASTM C-136. The grain size testing results are presented in Appendix A-10, and smnrnarized

on the boring lo.-s as percent gravel, percent sand, and percent silt.

Atterberg limits were determined for 2 samples of the native fine-grained soils encotmtered in the

explorations. The test was performed in accordance with ASTTv1 D-4318. This analvsis provides

information on the plasticity characteristics of the silt. The results of this test are summa:i2ed on

the boring logs and also on the Plasticity Chart in Appendix A-1.

5.0 SUBSURFACE CONDITIONS

The subsurface conditions encountered at the site are depicted in the subsurface profiles in

Figures 3 and 4 and in more detail in the boring logs in Appendices A3 tlirough A-9. In general

our borings encountered a vegetative mat approximately 2 to 6 inches thick overlying complexly

interbedded gavelly, silty sands to sandy silts with large amounts of organic material and peat

lavers. Borings B-1 through B-4 typically had approximately 8 feet of gravelly, silty sand to

silty, gravelly sand beneath the surface vegetative mat. At approximately 8 to 14 feet bes peat

was encountered. The peat layer had very low blow counts averaging 3 to 10 blows per foot.

The material was moist and consisted largely of oroar.ic fragments with silt and sand. Sandy silt

was encouritered at depths of 14 feet bos to the remainder of the boring. Blows counts increased

at this depth averaging 15 blows per foot.

Borings B-5, B-6, and B-7 were located on slightly higher uound than the other 4 borings and

had simila-r lithologies. The top 2 to 6 inches of the borings consisted of a thick ve;etat^ re rnat

rich in organics, silt, and sand. Beneath ths mat silty, gravelly sand was encountered and

transitioned to a slight'.y silty, °'ravelly sand with depth to the bottom of the borinsz. The blow

counts also increased with depth averaeng 40 blows pe: foot at the base of the borinE.

GEUTECHNICAL REPORT August 2002
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The results o`lab testing o: the soil samples indicated tha: Borinus B-I through B-4 have high

silt contents ranginq from 15 to 46.6 percent silt. T'ne high silt content classifies these soils to be

highlv frost susceptibie and have a frost classification of F3 and F4. The borings studied at

hi lzer elevations, B-5, B-6, and B-7, have lower silt contents averaging between 5 and 10

percent silt and have lower frost susceptibility. These samples are classified as Fl and F2.

ibloisture contents ranged greatly ove: the study area from 36.6 to 2.8 percent. The borings that

were completed near the northwestern corner of the lot, on higher elevation, had considerably

lower moisture contents ranging between 2: 8 and 3.9 percent. The remainder of the borings on

the property, B-1, B-2, B-3, B-4, & B-7, had moisture contents averaging between 18 and 37

percent. High moisture contents can ereatiy affect the stabiiity of silty soils under freezing

conditions.

Atterberg tests were competed on two samples and deterni.ined that the soils have a low plasticity

index. These soils may behave as cohesioniess material if the moistnre content remains low.

The results of these tests are shown in Appendix A.

Groundwater was encountered in 2 of our 7 borings at the time of exploration. Borings B-2, and

B-4 showed water levels of 11 feet bgs and 14 feet bgs, respectively. A piezometer was placed in

one of the boring locations, Boring B-4, to monitor groimd water levels. The piezometer was

field checlced for ground water levels on August 22, 2002. The depth at which groundwater was

encountered was 13.7 feet bgs, and only varied by about 3 inches from the time of driiling.

However, groundwater levels are subject to variation due to seasona] changes.

Two cross sections were created to show the relationship of subsurface conditions among the

borings completed by not only Shannon & Wilson, Inc., but also DOWZ Engineers. Figure 2

indicates the location of the cross section lines and the profiles are attached as Figure 3 and

Figure 4. Two separate cross section lines were chosen to maximize the utilization of the

information provided by the borings. Section line A_A' runs northwest to southeast and section

line B-B' ntns approximately northeast to southwest. The subsurface materials encountered by

Shannon & Wilson, ?nc. in 1993, and DOWZ Engineers in 2000 were s:milar to that of the recent

borinas and these findings are shown in Fim-ires 3 and 4.
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6.0 ENGI14-EERING RECOIVIMENDATIONS

6.1 Buildinq Foundations

Desip of the building's foundation must consider the bearing support capabilities of the soils as

well as the expected settlements and the effects of seasonal frost action. Our borings indicate

that the northwestern corner of the property tends to have denser granular material than that of

the soils on the remainder of the lot. The northwestern corner is also higher in elevation. It is

our opinion that these medium dense to dense native soils would provide adequate support for

site development. T'ne stnicture, depending on size, may be supported using spread or strip-

footines bearing on the dense native soils or on compacted structural fill bearing on these native

soils.

In our explorations, the remainder of the lot typically had a poorly consolidated fi11 overlying a

sofr, compressible soll layer at approximate depths of 8 to 14 feet bes. Due to this soft..

compressible soil layer, it is our opinion that over escavation of the compressible soil layer

would be necessary to improve the conditions for footing foundations. The unsuitable material

should then be discarded and the excavation area should be backfilled with the origi.nal top 8 feet

of overburden as compacted stnictural fill. Constnicting a basement in the area of excavation

would reduce the cost of earthwork but would require the basement floor to be built above the

water table and/or may require additional drainage measures. This may or may not be feasible

due to the shallow gound water levels present across the site area. Settlement is not expected to

be an issue for structural design footings constnicted on structural fill bearing on competent

native soils at depth.

From our experience, the native materials found at depth should also be competent to support a

pile foundation design if the piles driven far enough into native soils. However, the borings we

completed were limited 16.5 feet bgs and deeper exploration would be necesszry to determine t re

suitabiiity of pile foundations with future development plans.

6.2 DrainaQe

The existing surface that would act as the subdrade of the pavements are highly frost susceptible

(F3 and F4), and thus, sensitive to increased moisture. Care should be ta.ken to optimize drainaee

T L O 9 2- 6 4. 0 1
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off of planned pavement surfaces and away from building foundations to p: event the additior of

moisture to the subgrade soils. This can be achieved bv makin- sure that areas around the

buildine are contoured to drain surface waters away from the building and off the site. L-

addition, perimeter footine d.ains should be incorporated in the desig-n of below-grade building

spaces.

6.3 Aspha(t Pavement

Desim of a final grade of the pavement requi:es consideration of the density of soils, site

drainage, frost susceptibility of the soils, and gade requirements for lightly loaded parkinL, lots.

Our explorations revealed that on averaee. the native materials range from loose to dense, and are

rela: vely frost susceptible with frost classincation of F3 and F4. However, it is our opinion that

the native soils cotild support a pavement section if the surface material was removed and

baclcfilled with non-frost susceptible material or the grade was raised with non-frost susceptible

soils. In either case, insulation may be a solution to controlline frost penetration into the frost

susceptible subgrade.

6.4 Utilitv Trenches

Buried pipes and cables will be needed to tie the new facility into area water, sewer, oas,

communication and other utilities. Since groundwater was encountered by our borings and the

subsurface soils are relatively loose, trenches may need to be de-watered prior to excavation or

accommodated by sumps and pumps to handle seepage. In addition to wate: removal, the use of

a trench box or widening trench walls may be necessary to stabilize trench waIls dtning

constntction.

6.5 Relocatiou of UtiIitv Lines

Future developmentfor this site is lirnited due to the large sewer aad storm drain easemer-ts

extendi^.g diagonally th:ough the northern half ehe site. Relocation options for the easements

were researched along with estimated costs associated with relocation. The following

information was provided by tite plarmi.ng office at AWWU.

r:cn^trx77^ .. r n cnOR'r August 2002 17
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The current utilities that extend into the site area are sewer and street maintenance iines and are

approximately 10 to 15 feet bgs. The two lines enter the lot across from the intersection of Lake

Otis Parkway and East 38th Avenue headin.- due west and extend into the site area before turnin-,
and heading toward the northeastem corner of the lot. There are several manholes located alons

these lines within the site area that have been marked by AWWU and Street Nlaintenance.

Appendix D is an as-built drawing provided by AWWTJ of - rids 1733 & 1734, showing the

utility locations.

Relocating the sewer and street maintenance lines from their original position would require an

adequate slope to match that of the current gradient to provide sufficient flow within the lines.

There are two relocation possibilities that have been assessed. The first option includes

extending the utilities eastward just beyond the eastern border of the property, rather than bend at

the center of the parcel, and extend northward to Providence Drive along the property edge.

There would be sufficient slope for.adequate flow through the sewer and storm drain lines,

similar to cu.^ent conditions. This scenario for relocating the storm drain and sewer lines

eashward is showrr as Option 1 in Figure 5. This relocation would require 1,100 feet of utility

reconstruction.

Option 2 for relocating the lines is to extend the utilities eastward an additional 200 feet from its

original location, then cut diagonally along the west side of the McLaughlin Youth Center fence

on the east side of the lot. Three of the recent boring locations were placed along this proposed

pathway, Borings B-2, B-3, and B-4 to determine the subsurface conditlons for the proposed

relocation. rigure 5 is a map showing this relocation scenario as Option 2. This change in

position would also provide adequate slope for sufficient drainage through the utility lines.

Absent 950 feet of utility reconstruction would be required for this scenario.

The new utility lines would require at least a 30-foot easement at the owner's expease. A shift

>iom the original position of the easement to either of the proposed relocations would create a

new easement line of approximately 1,100 and 950 feet respectively. The estimated cost to

relocate sevrer and street maintenance lines is approx:mate:y $150 per foot for each line. To

relocate 1100 feet of line within the iNTtiTL Subdivision property wonld cost an esti nated

u330,000 a_nd to relocated 950 i et of line the expense would be an estimated Q2Q5,000.
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If the private owr.er decides to relocate the easement it is their responsibility to hire the desip

crew and contractors at their expense. Included in this report is Appendix E, a packet provided

by AWWli, info.:nation re.-arding private development of utility easements.

7.0 CLOSURE AND LIMITATIONS

The analyses, conclusions, and recommendations contained in this repor are based on site

conditions as they presently exist. It is assumed that the exploratory bonngs are representative of

the subsu*_face conditions throughout the site, i.e., the subsurface conditions everywhere are not

significantly different from those disclosed by the explorations.

If, during subseqnent desigrt and/or construction, subsurface conditions different from those

encountered in these and prior explorations are observed or appear to be present, Shannon &

Wilson should be advised at once so that these conditions can be reviewed and recommendations

can be reconsidered where necessary. Ifthere is a substantial lapse of time between the submittal

of this report and the start of work at the site, or if conditions have changed due to natural causes

or construction operations at or adjacent to the site, it is recommended that this report be

reviewed to determine the applicability of the conclusions and recommendations considerin.- the

changed conditions and time lapse.

Unanticipated soil conditions are com,morAy encountered and cannot fully be deterrnined by

merely taking soil samples or advancing borings. Such unexpected conditions frequently require

that additional expenditures be made to attain a properly constnLr.ted prnjec.t. Th.erefore, some

contingency fund is recommended to accommodate such potential extra costs. Shannon &

Wilson has prepared the attachments in Appendix F "Important Information About Your.

GeotechnicaUEnvironmental Reportt" to assist you and others in understanding the use and

fimitations of the reports.
.... .......,'qv.yp^3

Sincerely,
SAAP+^VON & tiYILSOI`,,I\'C. s' : 4pth ^1. ;^
Prepared by: Reviewed by: .^t¢r. (^ ^, ^ c YI

`NILLI4M S 7UR. ^^ !
/L;L-

CF_ 74C2dA,
Karen Buxton William S. Burgessri .E. `e v= 1^^i•

°
Geotechnical Engineer Associate S@` qi^g^q^^
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Unified Soil Classification System

Soil Classification
GROUP NAME Group Symbol

Criteria for Assigning Group Names and Group Symbols with Generalized
Group Descriptions

Clean GRAVELS GW Well-graded Gravels
GRAVELS Less than 5% fines50% or more of GP Poorly-graded Gravels

I coarse fraction
retained on

No. A GRAVELS with fines GM Gravel & Silt Mixtures
COARSE-GRAINED sieve
SOILS More than 12% fines GC Gravel & Clay Mixtures
more than 50%
retained on SW Well-graded Sands
No. 200 sieve Clean SANDS

SANDS Less than 5p/p fines SP Poorly-graded Sands
More than 50% of

coarse fraction SM Sand & Silt Mixturespasses No. 4 sieve SANDS with fines
More than 12% fines

SC Sand & Clay Mixtures

ML Non-ptastic & Low-
INORGANIC plasticity Silts

SILTS AND CLAYS CL Low-plasticity Clays

Liquid limit
50% or less Non-plastic and Low-

plasticity Organic Clays
FhVE-GRAINED ORGANIC OL Non-plastic and Low-
SOILS plasticity Organic Silts
50% or more

passes the No 200 CH High-plasticity Clays
sieve INORGANIC

MH High-plasticity Silts
SILTS AND CLAYS

Liquid limit High-plasticity
greater than 50% ORGANIC OH Organic Clays

High-plasticity
Organic Silts

HIGHLY ORGANIC Primarily organic matter, dark in color, PT Peaf
SOILS and organic odor

Oescriptive T=rminology DenoBng Component Proportians

Descriction- Rangeo/ ProDOrtion

PLASTICITY CHART AddtheadjectlLe'sllghtly' 5-12%
sc

Add soil adjectivei'i I 1 Z- 5o %

ee Major proportion in upper I ^SD^
case. (e.g., SAND)

ao la) Usegrzvei!y,sandy,ors!ryasappmprlme
vr' NOTE:The soil descnpGcns used in the eonng!oqs!Isis

constituen6fromsmallesipercen,agetoargeslpernenbge.

= zo

pil I Z" ail

MHTL SuCdivision
Anchorage, Alask2

0

I SOIL CLASSIFICATION LEGEND

IAuoust2002

I _..rg Test Resulf_ ® SHANNON & WILSON, INC. 25
L.nill

T L ^ 9 2- 5 4 . U 1 , , ..... . ®
I^dc,^,..,,a.y. „ Appendlx A•. t
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FROST CLASSIFICATION

(after Municipality of Anchorage)

GROUP P -200 USC SYSTEM

NFS

Fl

F2

F3

F4

P-200 = Perc:

Very fine sar
iraction pas:

TLO 92-64.01



NIATERIAL DESCRIPTiOPI LL o m ^ C^ Fenetration Resistance
( 140 lb. weight, 30" drop)

♦ 81ows per footElevaBcn: Approx140 FS (5

Loose, brown, silty, sandy GRAVEL; moist
(high organic content) ^ si = A -

Loose tomedium dense, brown, silty, gravelly
49 Sz -

SAND; moist (high organic content) :•t _ - .- - - -•- - -^ - ^- - ^ -^

•^^ ^-^ r:'
-

- - -- - - ----..- -.'^. .-,-
^'^ se- 1D -- ; .-- --. -,', r :-- . -.

•^^ , ^ -'_ -' , -' - '- - -'- ' ^- -^ -
Soft, brown FEAT; moist 12.0

1aa r, .i m - - - - - - - -Stin, brown, sandy, clayey SILT; mcist , = . ^ - -• -
[ r a s
I 54 J- z ^- .- L^-1 - -

. 16.' . . . . . , .

Bottom of Bodng
Boring Completed August 8, 2002

. `= 20

- '. - *

- -.-^--.- -:- -;

25 , . , . . , . . .

---- - --- --=----- -- ^-, -:- -.-;'. ;_

7 7

30

an . .-: -. -.--. - -

- -- --4S ^ . . : - . .-

LEGP_ND 0 25 50 75

"' ® % Water Content
Sample Nct Recovered Ground Water Level At Time Of Drilling

Y_ Static Water Level Plastic Limit ^-Q--{ Liquid Limit
Natural Water Content

= 2' O.C. Split Spcon Sample Well Screen and Filte Sand
Well Screen and Filter Sand

NOTES

?. Tne stratifcation lines recresent Ihe approzlmate bouocaries belween soil types, MHTL SDbdlVl9lon
and the transition may be gradual.

2. The discussion in the text af this repcrt is necessary Icr a proper understanding of - AnChoraOe. Alaska

the nature of subsurface matenals:

3'rvater level, if ineicztad soove, is for the date specified and may vary. LOG OF BORlNG B-1

4 PPl,POcket Penetrometer) tests estimate Dnconfined Compressive Strenqth A t
0 of Conesive Soils. P/ (Torvane) tests esdmate the Llndrained 9hear Strengtn tlglr5t2C02 32-1-0".527 27

T L 0 9 2- 6 4. 01 zantal (H); Vertlcal (V) and Remolaed (R) orienlatiens. SHANNON & WILSON, INC.
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MATERIAL DESCRIP 7IOI\I LL^ Penetration Resistance
I (14016. weight, 30" Cropl

^ A Blows per foot
Elevation:Appro= 140 Ft. ^; m p

\JJU :• ^G _ ,

Loose, brown, aravefly, siliy SANC; moist •:f
(wooC fraamentsl a o
Medium dense, brown, gravelly, silty SAND: - - - - - -
moist (high organic content)

23% Gavel, 3".6no Sift, 40.4°o Sand ^ ---- -

Sot:, brown PL-AT; moist
J
9^C - -- - -^ - ' - ^ '- -

r = 10
tto

Loose, brown, gravelfy, silt:r SAND; moisi ^ __ . _

^:k , -. . : . .- . .

! Stifr, brown, sanay SILT; wet
^' . f^s'1 15 ._ . . , ^_.. • ^ _ ._:.-ic _

-• . , , ^ . , . .... _...,_ _ _. ^ . ".toS "

Botto,-nofBoring _^-. .-_-._- . :_. ._ ---•- _-•-' '--_
Boring Completed August 8, 2002 ^ ^ ^ - • ^ _ _ • . - _

20_
'•- - -'- - . ---^-. -i : -_

r ,• -. ,

40
---- - - - -- : ---

4
. . . . . . . , . ,

LEG=ND 0 25 50 ^ 75 100

• Sample Not Recovered 2 Ground Water Level At Time Of Drilfing i %WaterContentR^ -
! Static Water Level Plastic Limit F---ir--{ Liouid Limit

= 2" O.D. Split Spoon Sampie 'Nell Screen and Filter Sand Natural Water Ccntent
WeIIScreen and Filter Sand

NOTES

" 1 The stratlficafion lines represen.t the approximate counCanes berneen soil types, HTL Subdivisiona MHTLNe Irar,sition may be gradual.

^ 2. The discusslcn in the text ofthis repor'. is necessary for a preper understanding of Anchorage, Alaska

the nature c/ subs urface materials,
a LOG OF BORING B-2^ 3. Water level, if Indicated abeve, is for the date specifiad and may vary
0
J 4. PP (Pocket Penetrometer) lests estimate Unconrined Compressive Strength !
0 of Cohesive Soils. TV Torvane tests 2CC2 32-7-01527w n ( ) sts estlmate Ihe Undrained Snear Slrength

-64e Q1 'ntal (H), Vertlcal (V) and Remolded (R) odentations 28TLO 92 ®11$ SHANNON 8'WILSON, ItlC.
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MATERIAL DES^RIPTIOP; o a z ^ t- Penetration Resistance
- - _ ° (140 lb. weight, 30" drop;
T U < a s Blows perfoot

Jevation: Approx 150 F(.

0.3 '. _ . , . . . . . :_ _

Loose, brown, gravelly, siliy SAND; mcist ; _;_ . _
st =

4.0 •' -'-'-'-'- -:---'--' -'-'---'- -` -----Medium dense, brown, silty, sandy GRAVEL;
moist S7 ^ _:. .- • . -.^

.

Saft, brown PEP.T; mois: = - - '
^ sa I ` - - - -- - - - -t _ .... . ., ....

ta 10 A,.
Loose, brown, gravelly, silty, SAND; moist - ^- - -- • -- • -- - -- -° • - ^- ^, --
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Very stifi, gray, sandv SIL?; moist IV, s- r, 15

ff - ^ A
i'o.3 . • • ..

Bottom of Boring
Boring Completed August 8, 2002 _
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^Well Screen and Filter Sand

NOTES

"' 1. The stratiflcahon lines re;resent the apprcximate bourdanes berNeen soil rypes, MHTL Subdivision
a and the transillon may be praCuai.
0 Anchorage, Alaska

2. The discussion in the text of this report is necessary (cr a proper understa,;ding of
IhE nature ofsubsuriace materials.

a 3. Water tevel, it indicated acove, is fcr the date epec7fiad and ®ayvary LOG OF BORING 6^30
0

4. PF (Packet Penetrometer) tests estimate Unconfined Coinpressive Strengtn August 2002 32-1-01527
O cf Cohesiv= Rnllc Tv rTarvaoet tests es6mate the Unorained Shear Strength 29
T L O 9 2- 6 4. 01 on[al (HJ„Vertical (V) and Remolded (P.) orientations SHANNON B,,WILSON, INC. I
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MATERIAL DESCRIPTfON Penetration Resistance
(140 (b. weight, 30" drop)

Blows perroct
Elevaficn: Aporos 140 FL cn r. _ __ _

\OGG ' G3 ^ 1. ^ .

Loose, brown, qravelly, siliv SAND; moisi 5i_ A - -
16% Graval, 37% Sand, 47°ib 5ilt

V

-}I

p rI

an
Verv stif. brown PEAT: rnoist sc 10

^ Medium dense, brown, gravelly, silty SAND; 11,0 _' - ^ ^ ^
. - - - - - -----

moist
Medium dense, brown, silty, gravelly SAND;
wet ::•i sa 2 15

t-.' ' . - , . .- . . . . .
BottomofBoring

Boring Completed August 8 , 2002 '_ _

zQ._:_..-._:_(_: -.-
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as ;- -- ^- ^-^ ^ • --^ ^---

^

LEGEND 0 25 50 75 100

O ao W ater Content
Sample Not Recovered .g Ground W ater Level At Time Of Drilling ^

-T Static Water Level Plastic Limit ^--9 Liquid Limit

2" C.D. Spiit Spcon Sample J Well Screen and Filter Sanc Natural Water Content
^ bVeil Sc=_en and Filter Sand

NOTES

`n 1. The scraGPCa!ICn fines represent the approximate boundaries between soii NPZS. Mh T L Subdivisiona' ano Ihe G=nsilicn may be gradual.

N 2. The d'scussion in the text of lhisreGOrt is nec?ssary for a prcper urdersanairg or Anchorage, Alaska
the nature of subsur."ace materlals.

a LOG OF BORING B-40 3 Water level, if indicated aCCVe, is for the date specifieC and may vary.
0
-' 4. PP (Pocket PenetromeleQ tesis esemate Unconfned Compressive Strronglh August 2002 32-1-0'152?
o cf Cohesive Soils. TV (Torvane) tests estimate Ihe Unaralned ShearStreng,h 30

mtzt (H),'Vertlcel (V) antl Remolded (R; orientations. 9 SHANNON &VILSON, INC.TLO 92-64.01 A_6
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MATERIAL DESCRIPTION o a ^ ^ Penetration Resistance
(140 Ib, weight. 30" crop)

i r Blows perfoot
Elevation_ Apprcx 15C F;. U) m I p!- _- _-

^JOC z c.3 .. ' . .

Medium dense. crown, silty, gravellv SAND; :.:

m0!st •

-- - _ _ ' -' ' -1 - -^Medium dense, brown, slighily silty, gravelly, 4.0
SAND: moist +:•

s: = 5 I^ . . . . . - -

5°o Silt, 36 % Gravel, 59°ib Sand °• I t--

^•-• ` .

I Sy1 I 10 - ^- - I -

:.^1 SJ -i_ 6 1, . . . . : . . . . .. . . -

_ -.. - -•_ _ . . 4 ^ . ^ .. ..- _ ^
1 .J - . . . . . ,. I

BattcmofBoring
Boring Completed August 3, 2002 20 ', . . .
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30
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40 _,_._. ^-,_.:-I'-,_^-^ -^ ^- -••^
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LEGEND 0 25 5G 75 1C0

a^ ® % W ater Cantent
' Sample Not ReccvereC 2 Ground Water Level At Time Of Drilling

!Static Water Level Plastlc Limit (- --" Liquid Limit
Natural VJater Ccntent

= 2" O.D. Split Spoon Sample V'+ell Screen and Filier Sand
Well Screen and Filter Sand

NO-ES
m
`O 1. The stratifcat:on lines reoresent the apPrcximate bcundaries danveen seif ty;-e

' I MHTL Subdivisionand the transition maydecraduat -
Anchoraqe, Alaska2. The discussion in the text of this rescrt is necessary fer z proper unners;anding of

the nature ef subsurface mater!a!s.
< 3. Water level, if indicated above.Is for the date specified and may vary. LOG OF BORING B-7
00

4. PP (Pecket Penevemeler) tests escma:e Uncenf!ned Campresslve Strength AUgust 2002
32-1-01 ^27

w of Cohesive Sci!i. Tb!Tcrvane) tests estimale Ihe Undrained Shear Strength
zontai ( H), Vertica! (VI and Remolded (R) onentations. SHANNON & WILSON, INC. 31T L O 9 2- 6 4. 0 1 ® ^^^ orot n ma.rd eren>am.m.t a-.uwtzm, •4-7



MATERIAL DESCRIPTION L_ o a ^ Genetration Resistance
' = n E. = E = (140 lb. weight, 30" drop)

c > ^
E;evatibn: Aporoz 15N ; L ^' In m ^ a A Blows per fooi

O rn . G ,. .,- ... -.-

.auu . . ; loa • •. ^ . . . .. .- '_ -

PAedium dense, brown• siightlv silty, gravelly -.--- -• --.. ..
SAND; moist s, _T . . .-

.c• -----'- ^--_'.- -^_'---' -.'-___

2

AL

. •o•.,S"_I^ < 15 _.
.'__ ,d ^.__ ._.___ ._..__

ic'S •' ^ . - . . .- -. .- -. . ._

Battomo,fBoring = -- - ^- '_• '_-^ __`^ -
Boring Completed August 8, 2002 a .-- .--, '.'--- .- ..-; :--.- -^-,-:

° 20
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30
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LEGEND o 2 50 75 100

o ' Sample Not Recovered g Ground Water L evel At Time Of Drillirtg O% Water Content
^^ -r Static Water Level FlasticLimit f-op -^ LiquidLimit

Natural Water Content
2" O.D. Split Spocn Sampl=_ ^ Well Screen and Filter Sand

N1ell Screen and Filter Sand

NOTES

1. The siradrloationllaes represent the zGPmxmale baundarres'oeiwe=_n sdl ypes, MHTL SubdlVl&ICn
^ and the transition may be graoual.
" Anchorage, Alaska2. The tliscussidn in the text of this repoC is necessary for a proper understanding cf

the nature of subsurface
materals. LOG OF BORING B-6V 3. Water level, If indicated above, is for the date specified and may vary.

0
J 4 PP (Pockel PenetrometerJ tests estimate Unccnflned Compressive Slrength August 2002 32-1-01527
O of Cohesive P.oils. TV (Torvane? tests estimate the Undtained Shear Strenglh 3 z
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MATERIAL DESCRIPTION L o e u I Penetration Resistance
- = ^ c ° 76 = (140.Ib. weight. 30" drop)

Elevalion: Appror. 150 F,.
♦ Blows perfooi

[^i q _ __ __ __

^\Sod : 0.3 •.• ^. . .;- ; ' . , . : , , . : . .
Loose [c medium dense, brown, silty, gravelly •• ^ _ , - , ^ _
SAND, moist s, - ^• -

---- -------- ------

:^:. -- . , . . . . . , . . .

-----1 , ;-^-,- -. ^.-^--^- -^-^ -:-^

C.^• - ,o - ^^ . . • 5- _ . -
. f . - . _ : .

,2 0 ^• -- ^.- - I` '- . ^ -^_ . . -
Soft, brown FEAT; moist

.J
Dense, aray, slightly silty, sandy GRAVEL;

1 4 . 0
^ 15 ^

T ®
moist ^s°- - -^-- ^ ^ - ^-•--- -•-,e.= _ -. . . . , . . . - - -

Bottom of Boring
Borina Completed August 8, 2002
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LEGEND 0 25 5u 75 100

• % Water Content
• Sample Not Recovered Ground Water Level At Time Of Drilling

^ StatlcWaterLevel Plastic Limit I -a^ LiquidLimit
Na[ural Water Ccntent

^ 2" O.D. SplitSpoon Sample Well Screen and FlterSand
Well Screen and Filter Sand

NCTES
^
" 1. The sVatlficaficn line represent the apprcximate boundaries Cerse_n seil ryp=s, MHTL Subdivision
a and the transitlon may,",e gradual.

Anchcra e, Alaska2. The discussion in the texl of this repor. is necessary for a preper under:tarAirg of g
the nature of5u6surfac2 materials.

'C 3 Waterlevel, Iflndicated above; is for the date specifed and mayvary. LOG OF BORING B-7
0
0

4. PP (Pocket Penetrometer) tests estimate Unconfined Compressive Strength AtJgust 2002 32-1-01527
o fCnhcslvo.qnxa ^r(rnrvane)testsestimatetheUndrainedShearStrength 33
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0
U.S SIEVE OPENtNG IN INCHES U S. SIEVE NUMBERS I I'i OROMETEP.

12 6 4 3 2 1 1/2 1 314 112 318 114 91 410 #20 940 860 U100 #200

I
100

., O gU.___

r e^
^ - - - - - - - -

80.._--

70 - y

^ - - - - ^ - - -- -- ------
^ 60 - - -
ui

- - - - - -^^-- --- - - - -

50 - - - - --- - - -.o-_ -- -- - - -

w - -<: - - - - -- ^e - - - --- -
40 ------ --- - - - -,_ ----- -- - - - -

^ . _._ _ _. .ta - - - - - - - - -- -- - - -
30

2U - -_ - - - - -

10

^^c . 1,00 10U 10 1 0.1 0.01 0,001

an o GRAIN SIZE IN MILLIMETERS
aS o U

GRAVEL SAND --___--__-1
E z z y COBBLES S1LT OR CLAY JIa0• N ^^ ^ coarse fine coarse medium fine

FI o

ig m cn S mple Depth, Ft Classification LL PL PI _Cc Cu

° oi y m a ® B-2 S2 5.0 - 6.5 Gravelly, sttty SAND; [SM} (174)
0 N N y. M B-4 S2 5.0 - 6.5 Gravelly, sllty SAND; [SM] (174)

A B-5 33 10.0-11.5 Slightly sllty, gravelly SAND; [Sw) (F 1)

Sqmple Depth, Ft D100 D60 D30 D10 %Gravel °foSand %Sifl °I°Clay
ro O

z p B-2 52 5.0 - 6.5 37.5 0.8 23 40 --^-- 37 --^
6 ►1t 13-4 S2 5.0 - 6.5 19 0.26 16 38 47

p B 5 S3 10.0 - 11.5 37,5 3:58 0.78 0.22 36 59 5
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APPENDIX E

AWWLi UTII.,ITY RELOCATION IriFORVIATION PACKET
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..r .-4000

AtJCHOP..AGE WATER & AGOS T EWATER UTILfTY

PRIVATE DEVELOPMENT INFORMATIONAL PACKAGE

1. Instruction Form

2. Application Form (Both sides must be filled in completely)

3. Engineer's Preliminary Cost Estimate Work Sheet ( Sanitary Sewer)

4. Engineer's Preliminary Cost Estimate Work Sheet (Water)

5. Sample Map

6. Plan Review Checklist (Engineer is to check each item)

USEFUL TELEPHONE NUMBERS

Private Development Extension Agreements ...^^^.y. 564-2747

Private Development Plan Review . . . . . . . . . VI° .'"Y 564-2723

Private System Plan Review . . . . . . . . . . . . . . . . . . . . . . . . . 261-5729

Sanitary Sewer & Water Assessments . . . . . . . . . . . . . . . . . . 564-2716

Sanitary Sewer & Water Planning . . . . . . . . . . . . . . . . . . . . . 564-2739

Sanitary Sewer & Water Permits . . . . . . . . . . . . . . . . . . . . . . 564-2762

TLO 92-64.01 39
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FORh£ wI WI° ' PaQ_ i of--
AWWUSani2arrSeweT^& Wate; MainP.stensienA,eement

Sta^. I Anolication

A. Complete both sides of the sanitary sewer and/or water main extension agreement
application and the Engineers Preliminary Cost Estimate form. Forms are attached and
additional forms are available from AWWU Planning Section, Private Development Unit:

B. Submit two copies of preliminary plat if re-subdividing or re-platting. If not re-platting,
submit two copies of existing plat(s).

C. Attach a project and vicinity map sheei showing the proposed improvements. Submit an
81/2 X 14 inch map sheet of the proposed development divided into three cells as follows:
Cell 1: Approximately 8 X 9 inches of the map shall show the existing or proposed
platted lots and the locations of the existing and proposed sanitary sewer and/or water
mains, applicable scale and a corresponding legend. Cell 2: Approximately 4 X 3 inches
shall be a vicinity map. Cell 3: Approximatei,v 4 X 2 inches will be the titfe block with
development name, grid number, date and AVWIU project number. See attached
example.

D. On all replatting actions, attach a copy of the summary of action or condition to plat from
the Platting Board Authority. Submit a copy of the certincate to plat.

E. If Developer is a corporation or partnership, the president or general partner must sign
the agreement. In the event the president or generaf partner cannot sign, attach a
notarized corporate letter authorizing another ofr`icer of the corporation or partnership to
sign documents in lieu of the president or aeneral partner. I1 property ownership has
recently changed, recorded proof of ownershVip is required.

F. The fees required for deposit with AWWU for each mainline extension agreement per
the Anchorage Municipal Code, Title 24, are as follows:

Estimated Construction Cost Deoosit
$10,000.00 or less $300.00
over $10,000.00 up to $50,000.00 4% of estimated cost
over $50,000.00 up to $150,000.00 3% of estimated cost
over $150,000.00 up to $500,000.00 2.5% of estimated cost
over $500,000.00 $13,000.00

The deposit shall be paid in accordance with the following schedule:
1. Upon application for each agreement (sanitary sewer or water)- $300.00.
2. Upon submittal of preliminary plans: $150.00 or 0.5% plan review deposit. whichever

is greater
3. Prior to issuance of the notice-to-proceed: the balance of the aforementioned

deposit.

Step 2 Plan Review & Aporoval

A. Submit five sets of prefiminary plans (24" X 36").
B. Upon submitLLal of the preliminary plans for the improvements, pay a plan review

checking fee ( see -F.2 above). Plan checking fees shall be paid prior to AWWU
preliminarv p lan reviews.

C. AVWVU will review preliminary plans and return a plan review comment letter to the
Engineer with a courtesy copy to the Developer.

D. Upon resolution of AWWU plan review comments, submit seven sets of rinal plans for
approval.

TLO 92-64.01 1 - 40



Sewer& Water Main Extension

Step 3 Suooortinca Documentation

Pas-- of ;

The Developer must provide to the AWWU Planning Section, Private Development Unit, the
following support documents prior to AbWVU issuing a Notice-To-Proceed:

A. A letter.signed by both the Developer and the Engineer stating that the Developer has
retained the Engineer for the entire duration of the two-year warranty period (refer to
Steps 7 & 8). This retainer is for purposes of effecting correction of any and all defects
noted prior to the end of the warranty period. Refer to Articles 3.01 through 3.05 of
subject sanitary sewer or water main extension agreement.

E. Engineer's Quality Control Study which shall include schedule for submitting construction
inspection reports. The Engineer shall submit weekly reports to AVM/U's Project
Management Supervisor.

C. Contractor's Construction Schedule.
D. Contractorrs Liability Insurance Certificate for a minimum of $1,000,000 umbrella

coverage (Reference: Municipality of Anchorage Standard Specincations, latest edition,
Section 10.06, Article 6.9d).

E. Proof of Contractor's right-of-way Bond on file with the Municipality of Anchorage,
Department of Public Works.

F. Performance Guarantee equal to. 100% of the estimated cost of the project plus an
additional over run allowance, usually 20%, (Anchorage Municipal Code, Title 21,
Section 21.87A30b).

G. A copy of all recorded documents for any easements and/or rights-of-way not included
on the pre!iminary or filed plat.

H. A copy of.all required Federal, State and Municipal permits/waivers (i.e., Wetlands, well
encroachments, R-O-W, easements, Fish & Game, etc.) .

1. For all water extension projects, concurience and written approval from Municipality of
Anchorage Fire Department for fire hydrant stationing.

Sten 4 Notice-To-Proceed

A. Submit a written request for the Contractor's Notice-to-Proceed.
B. Pay remainder of fees required for depesit under Steps 1 and 2 ( see above).
C. Pay a $500 deposit to AWWU for the cost of.adjusting each fire hydrant.
D. Pay all sanitary sewer and water connection permit fees, as appiicable, to AWWU.
E. Upon submittal of ali items listed in Step 3 and completion of Items A - D, Step 4,

AWWU will approve the request for Notice-to-Proceed. (NOTE: for an AWWU extension
which is a part of an overall subdivision agreement, the Notice-to-Proceed must a!so
carry the approval of the Municipal Department of Public Works).

F. The Developer will receive a Notice-to-Proceed at a scheduled pre-construction
conference. The following persons will attend this conference:

AWVJU's Private Development Unit Representative(s)
AWWU's Project Management Represenfative(s)
Developer (optional)
Developer's Engineer
Developer's Construction Contractor

TLO 92-64.01 41
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INSTRUC'rION FOR14? 14W "woe -.Paee-3 af 4

AWy3U Sanitari Sewer S Water Main Extension'A^Teemen:

Step 5 insoection

A. Following completion of construction, AWWU will inspect the project for conformance
with the Municipality of Anchorage Standard Specincations (latest edition), as amended.
Special attention will be given to the followina items:

(1) Open bore flushing (5) Key boxes and valve markers
(2) Pressure testing (6) Manholes, inverts, dust pans, etc.
(3) Chiorination (7) Stub-out markers
(4) Continuity tests

B. The AWWU lnspector will provide AWNU Planning Section, Frivate Development Unit,
with a written notice indicating acceptability when the newly constructed facilities meet
municipal standards.

Step 6 Service Connection / Extension Permit(s)

A. Sanitary sewer and/or water service connection permits (the portion from the main to the
edge of the right-of-way) will be issued to the Contractor at the pre-construction meeting.

B. Sanitary sewer and/or water extension permits (on-property) will be issued upon AWWU
Field Services Section receiving written notice of the main passing a pre-final insoec'tion
from AWWU Inspector.

C. To eliminate delays in the issuance of permits, the Developer shalf noti"ry the AWWU
Field Services Section in advance of the date permits are required, in accordance with
the following:

1-5 permits - no advanced notice required
6-25 permits - 4 working hours
26-100 permits - 9 working day
10 1 or more permits - 2 working days

Step 7 Acceotance under Warranty

A. The Developer or his Engineer shall request a final inspection by AWVVU of the sanitary
sewer and water facilities prior to project being placed under warranty by AWWU.

B. The Developer shall financially guarantee the construction for a period of two years in
accordance with Anchorage Mdnicipal Code, Title 21, Section 21.87.037. The Developer
shall provide AWNU a secured warranty guarantee in the form of a corporate surety
bond, cash deposit or letter of credit in the amount listed below:

Total Construction Cost Percent to Secure Warrantv Guarantee
$0 - $500,000 10%
$500,000 - $1,000,000 7%z%
$1,000,000 and highe; 5%

The Developer shall submit the secured warranry guarantee prior to start of the warrany
period.

C. In addition to the secured warranty guarantee, the Develooer shall submit a cash
deposit, with AWWU, as required by Anchorage Municipal Code, Title 24, Section

T L 0 9 2- 6 4. 0 1 :o cover _the AIMNU's expenses which may be incurred on the project 42



FORM Page 4 oi 4
-AWWU Sanitar,+ Sewer & -Water MainEx[easion Agreement

during tne warranty period. Shown below is the schedule of tne cash deposit amounts.
The amount of the deposit shall be for each agreement ( i.e., sanitary sewer and water
deposits cannot be combined). The Developer shall submit the cash deposit prior to the
beainning of the warranty period. AWWU will refund all unencumbered funds to the
Developer at the close of the warranty period.

Certifed Proiect Costs Recuired Cash Deoosit
Less than $10,000.00 .$ 500.00
$10,000.00 to $50,000.00 $ 1,000.00
$50,000.01 to $150,000.00 $ 1,500.00
Over $150,000.00 $ 2,000.00

D. AWbVU wili issue the Developer a lett r of acceptance for the maintenance of the
sanitar,v sewer and water off-property facilities under a two year warranty period upon
completion of the following:
1_ Inspection and approval of the project by the AWWU Inspector as outlined in Step 5.
2. Receipt and acceptance of one set of reproducible mylar asbuilt drawings and two

sets of blue line drawings. Asbuilt measurements shall be in accordance with the
AWWU Design Criteria (latest edition), Section 50.00.

3. Receipt and approval of the Developer's certined cost statement using a form provided
by AWWU. (NO T C: Failure to submit an approved certified cost statement within 180
days of receipt of written notir'ication of the project having successfully completed a
final inspection may be suffidient justification for the AWWU to deny any
reimbursement due to the Developer.)

4. Developer is to remit payment of all outstanding charges relating to the project.

Step 8 Warrantv Insnection

A. Within two years following acceptance for warranty, AWWU will perform a warranty
inspection. When the facilities have been found to meet Municipal standards and all
obligations of the Developer to the Municipality have been satisfied, AWWU will issue a
nnal letter of acceptance of full responsibiiiry for future maintenance of the project and
release the extension agreements, secured warranty guarantees and the balance of all
deposits held byAVWVU.

TLO 92-64.01 . 43
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APPENDI.Y F

INIPORTANT I_\TFORYZ4TION ABOUT YOUR
GEOTECHNICAL/ENVIRONMENTAL REPORT
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SHANNON & WILSON, IPIC. Attachmentto32-1-0152? Pae° l of2
Geotechnical and Environmental Consultants Dated: Auoust 2002

Re: MHTL Subdivision

Important Information About Your
Geotechnical/Environmentat Report

CONSULTING SERVICES ARE PERFORIED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIE^"TS.

Consultants prepare reports to meet the snecific needs of specitlc individuals. A report prepared for a civil engineer may
not be adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant
prepared your report expressly for you and expressly for the purposes you indicated. No one other than you should apply
this report for its intended purpose without first conferring with the consultant. No party should apply this report for any
purpose other than that onginaIly contemplated without first conferring with the consultant.

TI3E CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIb'IC FACTORS.

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a tmique set of
project-specivc factors. Depending on the project, these may include: the general nature of the structure and property
involved; its size and configuration; its Iristorical use and practice; the location of the structure on the site and its
orientation; other improvements such as access roads, parking lots, and underground utilities; and fhe additional risk
created by scope-of-sen+ice Iimitations imposed by the client. To help avoid costly problems, ask the consultant to
evaluate how any factors that chanee subsequent to the date of the report may affect the recommendations. Unless your
consultant indicates otherwise, your report should not be used: (1) when the nature of the proposed project is changed
(for example, if an office building will be erected instead of a parldng garage, or if a refrigerated warehouse will be. built
instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, or

,nfiguration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified;
when there is a change of ownership; or (5) for application to an adjacent site. Consultants cannot accept

responsibility for problems that may occur if they are not consulted after factors which were considered in the
development of the report have changed.

SUBSURFACE COIVDITIONS CAN CHAIVGE.

Subsurface conditions may be affected as a result of natural processes or human activity. Because a
geotechnical/environmental report is based on conditions that existed at the time of subsurface exploration, construction
decisions should not be based on a report whose adequacy may have been affected by time. Aslc the consultant to advise
if additional tests are desirable before construction starts; for example, groundwater conditions commonly vary
seasonally.

Construction operations at or adjacent to the site and natural events such as floods, eartiaquakes, or groundwater
fluctuations may also affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental
report. The consultant should be kept apprised of any such events, and should be consulted to determine if additiornal
tests are necessary.

MOST RECONLNIEiNDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploratton and testing. identifies actua: su-face and subsurface conditions onlv at those points where sanples a:e
taken. The data were extrapolated by your cor.sultant, who then applied judgment to render an opinion aboct overall
subsurface conditions. The actual interface between materials may be far more eradual or abrupt than your report
L--idicates. Actual conditions in areas not sampled may differ from those predicted in your report. While nothing can be
done to prevent such sin:ations, you and your consultant can work together to help reduce their.impacts. Retaining you:
r tltant to observe subsurface construction operations can be particularly beneficial in this respect.

A REPORT'S CONCLUSIONS ARE PRELLVILNARY. 45
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The conclusions contained in vour consultant's repor are preiiminarv because they must be based on the assumption that
tditions revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual

Jsurface conditions can be discerned only durir.e earthwork; therefore, you should retain your consultant to observe
actual conditions and to provide conclusions. Only the consultant who prepared the report is fully familiar with the
background ir.formation needed to determine whether or not the report's recommendations based on those conclusions are
valid and whether or not the contractor is abiding by applicable recommendations. The consultant who developed your
repor cannot assume responsibility or liability for the adequacy of the report's recommendations if another party is

retained to observe construction.

TEE CONS't,TLTANT'S REPORT IS SUBJECT TO MISINTERPRETATIOIY.

Costly problems can occur when other desizn professionals develop tneir plans based on misinterpretation of a
geotechnical/environmental report. To help avoid these problems, the consultant should be retained to work with other
project design professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findines,
and to review the adeauacy of their plans and specifications relative to these issues.

BORL^IG LOGS AND/OR MONTTORING WELL DATA SHOULD NOT BE SEPARATED FROM THE
REPORT.

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel),
field test results, and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are
customarily included in geotechnical/environmental reports. These fmal logs should not, under any circumstances; be
redrawn for inclusion in architectural or other design drawings, because drafters may commit errors or omissions in the
transfer process.

To reduce the like;ihood of boring log or monitoring well misinterpretation, contractors should be given ready access to
coniplete geotechnical engineering/environmental report prepared or authorized for their use. If access is provided

.y to the report prepared for you, you shotuld advise contractors of the report's limitations, assuming that a contractor
was not one of the specific persons for whom the report was prepared, and that developing construction cost estimates
was not one of the specific purposes for which it was prepared. While a contractor may gain important knowledge from a
report prepared for anotner party, the contractor should discuss the report with youi consultant and perform the additional
or altemative work believed necessary to obtain the data specifically appropriate for construction cost estimating
purposes. Some clients hold the mistaken impression that simply disclaitning responsibility for the accuracy of
subsurface information always insulates them from attendant liability. Providing the best available information to
contractors helps prevent costly construction problems and the adversariaI atritudes that aggravate them to a

disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical/environrnental engineering is based extensively on judgment and opinion, it is far less exact than
other design disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To
help prevent this problem, consultants have developed a number of clauses for use in their contracts, reports and other
documents. These responsibility clauses are not exculpatory clauses designed to transfer theconsultant's liabilities to
other parties; rather, they are definitive clauses that identify where the consultant's responsfoilities begin and end. The r
use helns all parties involved recognize their individual responsibilities and take appropriate action. Some of these
defmitive clauses are likely to appea- in your report, and you are encouraged to read them closely. Your consuliant will

be pleased to give full and frank answers to your questions.

T'ne preceding paragraphs are based on infornation provided by the
P.SFE',/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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'!'hze area for AWWFJ Office use onlp: IAnchorage G_id Number

=
Water Project ID ,".540- AWWli Project File -

AWfaO AMS File # _

Sewe= P=oject ID #ESO- P-Yl. Projecc File m_

ANCSORaGE WATER AN-D WASTEWATER IITILT_TY

SANITA-PY SEWER :rtM/OR W?':TER -Y-2^IN EnTENSIDFi AEREEMENTS A9FLICATION

DEVE,OPER INRORl^*..FTION: CONSULTING ENGINEER:

NAME:

^CONTACT PERSON: CONTACT PERSON:

NL_ILINC ADDRESS:. i.ICENSE r-s EXP DFTE:

i CT_TY/STATE ,IP PEL7i.2NG ADDRESS:

TELEPHONE: CITf/STATE ZIP

FAX Number: TELEPEONE:

E-Mai'_: :A.: Nur,G^er.

E-Mail:

DEVELOPER WHO WT_LL BE LISTED IN THE AGREEPLNT IS :
IVDIVICtiAi., P3_°.TN^253I?, COF.PORf.TiON, LLC, or OT:3R1

PERSON SIGNING TE3. AGREEMENT W="LL BE:

NAME:

(Please

TITLE:
(e.g.: IDRJIVIDGP_T., P?12TNER, GENEtii. PAR:N:R, P.^<:.SIDENT, M-ANAGING M;bL=a'R, OT-nli

PROVIDE BUSINESS ORGANIZATIONAL DOCUNI3NTAT_TON AND LETTER OF SIGNATG?^E
AITidORITY/ARTiCLE OF OP.GANIZATION/INCORPOP_4T-T_ON

DEVELOPER IDi.OP.NL?TIOri TO BE SUBMITTED WITH JkPPLICATION:

A. ZONING OF PROPERTY

B. PLATTING C^SE NUMBER
C. PROPERTY'S PROPOSED LEGAL DESCRIPTION

D. FILED PLLnT NCJMBER
E. PROPEPTY'S EXISTING LEG??. DESCRIPTION

F. PROPERTY ID #
G. CERTIFICATE TO P:.AT
H. CONDITIONS TO PLAT

1. CORPORA.TE DOCUMENT (IF A_PPLICT13LE)

S. PROOF OF OWNE2SHIP
K. ESTIMATED NUER OF LOTS TO BE DEVELOPED
L. AREA MAP OF EXISTING AND PROPOSED WATER P^7DSEWER IMPF.O'vEM=N'PS
M. OTHER RELATED IN_OR^I:TTON

FOR DEVELOPER OR COI•7SJLTFNT FOR ?NC_ORAGE WPTER &

PREPARED BY: RECEIVED EY:

ORG?SiIZATIONr DEPOSIT PROVIDED:

TLO 92-64.01 DFTE: 47
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DEVELO°ER' S ES'^IMATED S-aS7=TPR`% SE-yT:'F. NAT_N DROJEC' COSTS :

Rounde3 un Cc =ae
,.-.._ ^houane = _

Estimated construction cost =o- aporo:cimace!c
LF of inch saniLar': sewe_" mai^ at an estimat-__

ccsc o: S oer lin=_=_lZooc (attacn Engineer's

cost estimate): DC0.00

Escimated oversizing _redics (Engineer to PTovide g
sched:lIE Oi lineal feet and a7DL'_te-^-alices wlth current

nrices): $ < ,000_0o>

C. Estimatec, consulcant engine=_ring and ccntract

adminiscrative cnarges: .

Estimated Cost (Svo-Total)S 000.00

D.Estimated AWv7u contract administracion charges ( see Deposit

Scheciu'-e at bottomot nage for amount - $1.,000 minimum) $ _,000.00

DEVE:.OPER' S TOTAL ESTIMeSED SANITARY SESV:R Y^'ZN COSTS 1 $ , o00.00

For Plan Review: Deposit = 1/2% of Sub-Total or $150_00 which ever is greater

DEVELOPER' S ESTIM_"-^TED WF-'SER IL=?N ?ROjECT COSTS :
. . ' Rounded un to zhe

A. Estimated construccion cost -or appro::^mately
LF of inch water main at an estimated cost of
$ oer lineal foot (at=ach Engineer's cosc

estimate): . a` -,000.00

Estimated oversizing cr_=ics (Engineer to provide a
schedule of lineal feet and apourtenances with current
nrices): $ < ,.OOO.GO>

Estimated consultant e.^.g:neering ana cor.cract I.

administrative charges: $ _ ,000.00

Estimated Cost (Sub-Totai) 1 $ _,000.0o

D. Estimated i-daFl'Jco.aract adminiscration charges ( see Deposit

Schedule a.. ti.ottom of page '-or amount - $1,000 mi*-imum) : 1 5 _, 000.00

DEVELOPER'S TOmpy, Ecmy-1.r__TED WATER 1'IA.IN COSTS j$ _, 000.00

For Plan nev'-ew: Degosi^ = 1/2% cf S•:::-TOtal cr $150.00 waich e.-_ is creater.

Devosit Schedule (pe_ a*?C Title 29):

To calculate It°m nD above, use the following at a='=ia

S5C,000 or less - 4°s cf the Sub-Total

$50,000 to $150,000 - 3% of the Sub-Total

$150,.000 to $500,000 - 2.5e of the Sub-Total

$500;000 or qreate_ - $13,000.00
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ENGINE=R'S PRELIMINARY COST ESTIMATE (N1ate,l

Projes'. Title She=t _ of

ITEMI DESCRIPTION UNIT ESTIMP.TED UNIT TOTAL
NO. QUANTI iY CCST COST

I

OONSTRUC T ICN TOTAL

Prepared by

Date:

NOTE Cos' Es:imate must be at,ached to the Wate; Main Extension Aoreemert aoolication.
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ENGINE=r'S PRELIMINARY COST ESTiMATE (SanitarySewer)

___Project Title Sheei _ of

ITEi41 DESCRIPTION UNfT ESTIMATED JNI T TO T AL
NC. QUANTITY COST COST

CONS T RUCTION TOTAL 5

Prepared by:

Date:

NOTE: Cost Estimate Pr ust be aY2ched to the Sanitan/ SeWer Main E)^tension Aoreement application.
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LEGEND EXAMPLYE ESTATES

-a- EXISTING WATER IMPROVEMENTS
PROPOSED WATER LATER AND SEWER

e_ PROPOSED SEWER (y5 (X_XXX
1^ s EXISTING SEWEP. GRID XXXX

PROJECT MAP Map Scale 1"= ? No Specitied Scale
:xnMeLE.owc - o.=.TE -



A vw Zi Sampie Plar. Review Requir: errts ea^= i or.

NOTE: The foliowinc plan review requiremerr guide is generic and may not aoply to each proieci.
This does not relieve the Enoineer iron any errors or omissions on the plans. T'ne plan revie,w
requirement g.:ide is intended as an aid in compiling comurenensive plans. Aw'Wli does no`
wa :ant that use of this Quide will substitute need for engineered plans or supersede plan review

requirements.

General com.ments:
Show the Ahcnoraoe Water c Wastewater Utility (AWWU) reimbursable W.O. ;"s on each shee:. Shom
the water W.Q# on the water sheeis and the sanitary sewer W.O.f on the sewer sheets.
Provide an approval from the MOA, Department of Public Works (DPW). The Engineer is responsible for
coordinating with and securing approval.
Determine if the improvements conflict with DPW's "insulated streets". Show the affected stre=t in the
plan view and show the insulation replacement in the street.cross section.
Show all easements in the plan views. A 30 fdot easement is required for sinqle utility and 40 foot for
beth water and sanitary sewec The easement shall be measured from center of pipe.
Provide an aporoval from the State of Alaska, Department of Transportation (DOT/PF) for all D0T/PF
controlled roads or streets. The Engineer is responsible for coordinating with and securing the permits
from the DOT/PF.
A wetland permit is required ir the development encroaches upon a designated wettand. The Enaineer is
to apply for and secure the wettand permit.
Plans are to be stamped and signed by an engineer registered in fhe Siate of Alaska.

Provide a"vicinity" map of the area to be served.
Provide a "key" map at the sca!e of 1" = 500'. The "key" map is to include existing and proposed utilities,
service area boundary, street names, subdivision names, lot and block numbers.

Provide a legend of the map symbols used. The legend shall conform to the ANPN'J Design Criteria,
latest edition. The legend is to correlate witin the plan and pronie views.
Show on the plans the Owner's name, address, telephone number and signature.
Reference that all cons;ruction shall be in accordance with the Municipality of Anchorage Standard
Specifications (MASS), latest edition.
Provide a cover sheet if the plans are more than two (2) pages.
Show a north arrow on each sheet and vedfy that the arrow is in the correct direction.
Provide a.title bleck on each sheet with the engineerina iirm, address and telephone number.
Verify the honzontal and vertical scales are in accordance to AVNNMU Design Criteria, latest edition.
Show all street centerlines and dimension fhe utility from the street centerline.

Identify all rights-of-way with correct street names.
Show all AWWU lines with pipe centerline stationing. If sireet stationing is used, provide t,he equivalent
pipe stationing.
Show sanita y sewer and vra`er mains in the standard N1ASS locaiion (unless othe wfse approve d by
DP'N and AWWU). Sanitary sewer mains are generally south or west side of the street centerline. In an
c"asemeni, show the sanitary sewer and Water main centerline located at ieast iliteen (15) feet from the

easement lines.
Show the distance and bearing of each pipe segmEnYin the plan view.
c^^_'n, ^^^ '^^^^h compaction. AWWU requires 95% compaciion.Show the compaction in the street

TLO 92-64.01 I 52
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f!w' s'U Sample Plan RevieNv R4"V aents Yay.o or;

Indicate the pipe bedding in fhe streei cross seciion. Pipe bedding shall be in accordance with MASS.

The surJey datum is to be soecified. Is datum adjusted to NGS-727

Describe the BM's and TBM's in the notes and show on plans/pronie:

Show all existing utilities.
Show the size of the existing water/sewer mains in the plan and proftle views.

Indicate al1 subdivision names, boundaries, lot, and block nUmbers in the plan view.
Show the MOA grid number on each water and sanitary sewer plan sheets in the titie block.
Show all exfsiing and proposed easements and rights-of-way in the pfan views.
AII revegetation restoration shall be addressed for easements and rehts-of-way.
Provide 100% lot frontage for each parcel to be served (unless otherwise approved by AWWU).
Show all available test holes and soils condiiions.

Show a minimum 10 feet horizontal separation and 18 inches veriical separation between all water
(mains and services) and any sanitary sewer or storm (mains and services).
Provide a minimum of three (3') feet separatior, between all w•ater or sanitary sewer lines and any storm
drain lines. Provide four (4") inches of insulation if the 3 separation can not be obtained.
Show the prcposed finished orade in the ptan view.
Define the type and size of water and sanitary sewer service connection and extensions.
In the general construction notes require polyeth,vYene encasement "bagaies" as defined in MASS 50.13
and 60.07.

Water Comments

Secure an approval from the MOA Fire Department for the location of the fire hydrants.

Station the fire hydrants 5 feet from the prooerty line into the right-af-way and centered on common lot
lines (unless otherwise aoproved by AIM/U).

In the plan and profile views, show the type and class of water pioe to be used.

For services connections larger than standard sinole family residential, provide a total number of fixture
units per lot and length to most distant fixture specined. Provide MOA Building Safety Division approval
for the line size.
Minimum size of water main in residential development is eight.(8) inches in diameter. In cul-de-sacs
main shall be reduced to six (6) inch after the last nre hydrant.
Show the water / sanitary sewer line crossings at right angles.
Show the size and type of water service connects in the general construction notes or in the plan view.
Provide ten (10) feet of cover over the water mains.
Provide two (2) valves at each tee and three (3) valves at each cross.

Show wamr valves on mains areater than (12) inch in diameter as butter1y valves.

Provide a minimum of 10 feet of horizcntal separation between the water service and any street fights.

Show nre hydrants on mains of twelve (12) inches or greater in diameter as double pumpers fire
hydrants. AWWU may waive the double pumoer nre hydrant requirement where the mairts are in
residential areas.

In areas of varyina terrain, show a iire hydrant for air re(ief purposes at the high points.

Provide fifteen (15) feet of clearance around the fire hvdrant fcr all services, street lights and catch
basins.. 53
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